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OPTIMAL RECORDING APPARATUS AND METHOD FOR OPTICAL 
RECORDING MEDIA 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an optimal recording 
apparatus and method for optical recording media. 

In particular, the present invention relates to an 
optimal recording apparatus and method for optical recording 
media which are capable of identifying a write strategy for an 
optimal recording of data on an optical recording medium, 
thereby allowing the identified write strategy to be utilized 
for a subsequent recording of data on the optical recording 
medium . 

Description of the Conventional Art 

Fig. 1 illustrates the configuration of a conventional 
optical recording/reproducing apparatus for recording data on 
an optical recording medium and reproducing the recorded data. 

As shown in Fig. l, this optical recording/ reproducing 
apparatus includes a digital recording signal processing unit 
30a for adding an error correction code (ECC) to input digital 
data, thereby converting the input digital data into a 
recording format, a channel bit encoder unit 40 for re- 



converting the data, converted into the recording format, into 
a bit stream, an optical driver unit 50 for outputting a light 
amount drive signal, an optical pick-up unit 11 for recording a 
desired signal onto an optical recording medium 10 in 
accordance with the light amount drive signal, and detecting a 
recording signal from the optical recording medium 10, and a 
drive unit 80 for driving the optical pick-up unit 11 and a 
motor M. The optical recording/reproducing apparatus further 
includes an R/F unit 60 for filtering a signal detected by the 
optical pick-up unit 11, conducting a waveform shaping for the 
filtered signal, and converting the resultant signal into a 
binary signal, a serve unit 70 for controlling the driving of 
the drive unit 80, based on signals indicative of tracking 
errors and focusing errors generated in the optical pick-up 
unit 11, along with the rotating speed of the optical recording 
medium 10, a digital reproduced signal processing unit 30b for 
recovering the binary signal into original data at a clock 
synchronizing with the binary signal, and a microcomputer 100 
for controlling the recording/reproducing procedure. 

Now, an operation of the conventional optical 
recording/reproducing apparatus will be described in 
conjunction with Fig. 1. 

When a data recording request is inputted to the 
microcomputer 100 under the condition in which an optical 
recording medium 10 is loaded in a tray not shown, the optical 



recording/reproducing apparatus conducts an optimal power 
calibration (OPC) . 

In accordance with the OPC procedure, the microcomputer 
100 controls the servo unit 70 and the drive unit 80 prior to 
recording of input data. In accordance with controlled 
operations of the servo unit 70 and drive unit 80, the optical 
pick-up unit 11 is controlled to read out a target writing 
power value Pind recorded in the form of 3 -bit data Wl, W2, and 
W3 . Fig. 2 illustrates an example of the target writing power 
value recorded in the form of 3 -bit data on the optical 
recording medium 10. 

The microcomputer 100 then applies an adjustment signal 
to the optical driver unit 50 in a variable fashion. The 
adjustment signal is adapted to vary an optical power with 
reference to the read target recording power value, for 
example, 8 mW. Fig. 3 illustrates a variation in optical power 
with reference to a target recording power value. The optical 
driver unit 50 outputs a recording signal for test data at an 
optical drive power corresponding to the adjustment signal. In 
accordance with the recording signal, the optical pick-up unit 
11 records test data onto a test recording area of the optical 
recording medium 10. Fig. 4 illustrates a recording signal test 
area A in a re-writable optical recording medium (CD-RW) , along 
with a count area B for recording the number of test times. 

The microcomputer 100 controls the pick-up unit 11 in a 



state, in which test data is recorded on the test area A of the 
optical recording medium 10, as shown in Fig. 4, in order to 
sequentially read out test data recorded several times. Each of 
the test data sequentially read is applied to the R/F unit 60 
5 which, in turn, conducts a filtering and a waveform shaping for 

the test data, thereby reproducing that test data. Fig. 5 
illustrates a reproduced signal for the test data recorded on 
the optical recording medium. 
3 The microcomputer 100 then calculates the degree of 

FlO modulation, based on the reproduced signal, and estimates a 

: « polynomial expression for a modulation degree curve (m = f (p) ) , 

using a curve filtering. 

The modulation degree m corresponds to a value of Iht/Itop 
■ J (m = Iht/Itop) • Here, "Iht" represents the amplitude of the 

3.5 reproduced signal for an 11T signal, and "I TO p" represents a peak 

^ value of the 11T signal. 

Next, a y curve is derived using the estimated modulation 
degree curve w m = f (p) " . 

Fig. 6 illustrates a modulation degree curve w m = f (p) " 
20 and a y curve " y = g(p)" for detecting an optimum recording 

power value. Here, an expression "y = p/m x f'(p)" is 
established. 

Also, the value of a target y recorded on the optical 
recording medium 10 is read out. Based on the read target y 
25 value, an optimum optical power is derived. 
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The microcomputer 100 controls the optical driver unit 50 
to output, for the input data, a recording signal according to 
the optimum optical drive power detected in the above mentioned 
procedure. The optical drive unit 50 applies, to the optical 
pick-up unit 11, the recording signal according to the optical 
drive power, thereby allowing a pulse -width-modulated signal to 
be recorded onto a program area of the optical recording medium 
10. 

The microcomputer 100 also determines the format of the 
recording signal, that is, the pulse level and width of the 
recording signal, upon recording the input data, based on a 
write strategy recorded on the optical recording medium 10. 
Fig. 7 illustrates the optimum write strategy recorded on the 
optical recording medium 10. The data write strategy is 
recorded on the optical recording medium 10 in the form of a 
fixed value in the manufacture of the optical recording medium 
10. 

In the case of an once -writable optical recording medium, 
the data write strategy thereof has a value B / indicative of a 
signal non-linearity, fixed in accordance with the type of the 
recording medium. In the case of a re-writable optical 
recording medium, the data write strategy thereof has a value 
fixed in accordance with the record speed of the recording 
medium. Accordingly, the input data is recorded onto the 
optical recording medium 10 after being converted into a 



recording signal, that is, recording pulses, at the calculated 
optimum recording power, based on the recording signal format. 

As apparent from the above description, the write 
strategy recorded on an optical recording medium is an absolute 
value for the recording medium. 

This means that the write strategy for an optical 
recording medium is set without taking into consideration the 
optical recorder used to record data onto the recording medium. 

Meanwhile, recorders of different types may exhibit 
different recording circuit characteristics. Even in recorders 
of the same type, they may exhibit different recording circuit 
characteristics in accordance with different manufacturers 
thereof. For this reason, there are frequent occasions that 
although a request is made to record data on a recording medium 
in accordance with the write strategy set in the recording 
medium, that is, a pulse width and peak level set for one pit, 
it is impossible to output desired data having a signal format 
completely identical to the signal format set in the recording 
medium. 

Nevertheless, in accordance with the conventional optimal 
data recording method, the recording of data corresponding to 
the signal format set in a recording medium is conducted, only 
based on an optimum recording power detected from the recording 
medium. For this reason, it may be impossible to record data on 
a recording medium under optimum recording conditions for the 
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recording medium. Where signals recorded in such a state are 
reproduced, the resultant reproduced signals exhibit a jitter 
exceeding a tolerable range. Thus, there may be a degradation 
in the reproduction characteristics of recording data. 

SUMMARY OF THE INVENTION 

Therefore, an object of the invention is to provide an 
optimal recording apparatus and method for optical recording 
media which are capable of recording data on an optical 
recording medium under optimum recording conditions, thereby- 
achieving an improvement in the reproduction characteristics of 
recording data. 

In accordance with one aspect, the present invention 
provides an optimal recording apparatus for optical recording 
media comprising: recording means for recording optional data, 
as test data, onto a test area of an optical recording medium 
while varying a format of recording signals; reproduction means 
for reproducing the test data; jitter measuring means for 
measuring respective jitters of reproduced signals outputted 
from the reproduction means; and control means for determining 
an optimum write strategy, based on the measured jitters. 

In accordance with another aspect, the present invention 
provides an optimal recording method for optical recording 
media comprising the steps of: (a) reading out a reference 



power value recorded on an optical recording medium; (b) 
recording optional data, as test data, onto a first field of a 
test area in the optical recording medium while varying a 
recording power value with reference to the read reference 
power; (c) reproducing the test data recorded on the first 
field, thereby determining an optimum recording power value, 
based on characteristics of the resultant reproduced signals; 
(d) recording optional data, as test data, onto the test area 
while varying a format of recording signals, using the 
determined optimum recording power value; and (e) reproducing 
the test data, recorded in accordance with the varied recording 
signal format, determining an optimum recording strategy based 
on characteristics of the resultant reproduced signals, and 
storing the optimum recording strategy. 

In accordance with the present invention, test data is 
recorded on the test area of an optical recording medium. The 
recorded test data is subsequently reproduced to detect an 
optimum power from the reproduction characteristics. In 
accordance with the present invention, test data is also 
recorded under a condition in which a format of recording 
signals is varied. 

At least two variables for determining an optimum 
recording condition are determined, based on the test data 
recorded under the condition in which the recording signal 
format is varied. The determined variables are used for the 



next recording of data in order to minimize the jitter of 
reproduced signals. 

Thus, it is possible to record data on an optical 
recording medium under optimum recording conditions, thereby 
5 achieving an improvement in the reproduction characteristics of 

recording data in accordance with the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

ij 0 The above objects, and other features and advantages of 

the present invention will become more apparent after a reading 
U 2 of the following detailed description when taken in conjunction 

with the drawings, in which: 
if Fig. 1 is a block diagram illustrating the configuration 

V3-S of a general optical recording/reproducing apparatus; 

Fig. 2 is a diagram illustrating the data format for a 
reference power value recorded on a re-writable optical 
recording medium; 

Fig. 3 is a graph illustrating a variation in optical 
2 0 power with reference to a target recording power value in the 

recording of test data; 

Fig. 4 is a view illustrating a recording signal test area 
A in a re-writable optical recording medium, along with a count 
area B for recording the number of test times; 
25 Fig. 5 is a waveform diagram illustrating a reproduced 
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signal for the test data recorded on the optical recording 
medium; 

Fig. 6 is a graph depicting a modulation degree curve and 
a 7 curve for detecting an optimum recording power value; 

Fig. 7 is a diagram illustrating a data format for a /? 
value range and an optimum write strategy recorded on the 
optical recording medium; 

Fig. 8 is a block diagram illustrating an optical 
recording/reproducing apparatus in which an optimal recording 
apparatus for optical recording media in accordance with an 
embodiment of the present invention is implemented; 

Fig. 9 is a flow chart illustrating an optimal recording 
method for optical recording media carried out in the optical 
recording/reproducing apparatus of Fig. 8 in accordance with 
the present invention; 

Fig. 10 is a diagram illustrating the recording of test 
data carried out under the condition in which a recording power 
and a write strategy are varied; 

Fig. 11 is a graph illustrating a modulation degree curve 
and a y curve for detecting an optimum recording power value 
associated with a re -writable optical recording medium in 
accordance with the present invention; 

Fig. 12 is a diagram illustrating a data format for y and 
p values recorded on the optical recording medium; 

Fig. 13 is a graph illustrating a 0 curve for detecting an 



optimum recording power value associated with a re-writable 
optical recording medium in accordance with the present 
invent ion ; and 

Fig. 14 is a waveform diagram illustrating output signals 
from a jitter detecting unit of Fig. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, preferred embodiments of an optimal recording 
apparatus and method for optical recording media in accordance 
with the present invention will be described. 

Fig. 8 is a block diagram illustrating an optical 
recording/reproducing apparatus in which an optimal recording 
apparatus for optical recording media in accordance with an 
embodiment of the present invention is implemented. 

In Fig. 8, constituting elements respectively 
corresponding to those in Fig. 1 are denoted by the same 
reference numerals. 

The optimal recording apparatus of Fig. 8 is 
characterized by a jitter detecting unit 120. As shown in Fig. 
8, the jitter detecting unit 12 0 includes a 3T signal detector 
121 for extracting only a 3T signal component from a binary 
signal outputted from a R/F unit 60, and a phase difference 
detector 122 for synchronizing the extracted 3T signal with a 
channel bit clock, and detecting a phase difference between the 



3T signal and a signal generated in accordance with the 
synchronization of the 3T signal at leading and trailing edges, 
respectively. The jitter detecting unit 120 also includes an 
integrator 123 for conducting an integration for phase 
differences detected by the phase difference detector 122, 
thereby outputting two integrated signals associated with the 
leading and trailing edges, respectively, and a subtractor 124 
for deriving a difference between the integrated signals. 

The output from the jitter detecting unit 120 is applied 
to a microcomputer 100 which, in turn, determines an optimum 
recording signal format, based on the jitter calculated by the 
jitter detecting unit 120. 

Fig. 9 is a flow chart illustrating an optimal recording 
method for optical recording media carried out in the optical 
recording/reproducing apparatus of Fig. 8 in accordance with 
the present invention. This optimal recording method will now 
be described, in conjunction with the configuration of the 
optical recording/ reproducing apparatus shown in Fig. 8. 

When an optical recording medium is loaded in the optical 
recording/ reproducing apparatus, the microcomputer 100 
determines whether or not a data recording request is made 
(Step S10) . 

Where a data recording request is made, the microcomputer 
100 conducts an OPC procedure. 

In accordance with the OPC procedure, the microcomputer 
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100 conducts a control to record test data onto the test area 
of the optical recording medium 10 while varying the magnitude 
of a target recording power read out from the optical recording 
medium 10 (Step Sll) . In this case, the recording of test data 
is carried out under the condition in which the variation in 
recording power is conducted about 5 times (for 5 ATIP fields) 
reduced in number, as compared to recording power variations of 
10 times in the conventional method. This is shown in Fig. 10. 

It is then determined whether or not the recording of 
test data is completed (Step S20) . If the recording of test 
data is completed, the OPC procedure then proceeds to step S21. 

Thus, the procedure of step 21 is executed in a state in 
which the test data is completely recorded on the test area of 
the optical recording medium 10 at sequentially-varying optical 
drive powers, respectively. 

At step S21, the microcomputer 100 controls the pick-up 
unit 11 to read out the test data sequentially recorded about 5 
times onto the PCA area of the optical recording medium 10. The 
microcomputer 100 then determines an optimum recording power, 
based on signals reproduced in accordance with the read-out 
procedure . 

If the optical recording medium 10 is a CD-RW, the 
microcomputer 100 derives the degree of modulation for signal 
characteristics from the signals of Fig. 5 sequentially 
reproduced and then subjected to a filtering and waveform 



shaping in the R/F unit 60. The modulation degree m corresponds 
to a value of Iht/Itop ( m = Iht/Itop) - Here, w In T " represents the 
amplitude of the reproduced signal for an 11T signal, and "I T op" 
represents a peak value of the 11T signal . 

Next, a modulation curve is derived using modulation 
degrees respectively derived in accordance with reproduction of 
the test data recorded 5 times at optical powers sequentially 
varied. 

Fig. 11 illustrates a modulation degree curve derived 
using 5 modulation degrees obtained in accordance with 
reproduction of test data recorded 5 times. 

That is, the microcomputer 100 derives 5 two-dimensional 
values (p, m) for the degree of modulation, based on data 
recorded at an optical power for each ATIP field. Based on 
these 5 points, a curve filtering is conducted to derive a 
modulation degree curve. 

Although the curve filtering is conducted using about 5 
points, as mentioned above, there is little difference from the 
case, in which the curve filtering is conducted using an 
increased number of two-dimensional values (p, m) . This is 
because the function field (the modulation degree field) , in 
which the optimum recording power is determined, is usually a 
linear field. 

Thus, it is possible to detect an optimum recording power 
even though the recording of test data is conducted for a 
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reduced number of recording times less than the 15 recording 
times in the conventional case . 

After a polynomial for the modulation degree curve w m = 
f (p) " connecting five points calculated in the curve filtering 
5 procedure is derived, it is stored. Thereafter, a 7 curve "7 = 
g(p)", as shown in Fig. 11, is derived using the estimated 
modulation degree curve w m = f (p) " . 

The 7 curve "7 = g (p) " is derived from a set of values 
*z each obtained at one position on the modulation degree curve n m 

1^10 - f (p)" and expressed by *i?-x— ", that is, w — x/(/0"- 

^: m dp m 

Aft er the 7 curve is derived, the target 7 value 7 target 
p is read out which is recorded on the optical recording medium 

M s 10. The target 7 value 7 target is recorded in the form of data 

□ ' of 3 bits Gl, G2, and G3 in a "Second" byte (M1:S1:F1 = 001) 
15 within an ATIP, that is, a time information field, recorded on 

the optical recording medium 10, as shown in Fig. 12. 

Subsequently, a target recording power value Ptarget 
corresponding to the read target 7 value 7 target is detected 
from the function w 7 = g(p)" previously derived. In this case, 
2 0 the target recording power value p ta rget is a power value at a 

point where the target 7 value 7 target crosses the curve w 7 = 
g (p) " , as shown in Fig. 11. 

After the detection of the target recording power value 
Ptarget/ an optimum recording power value is derived by 
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multiplying the detected target recording power value Ptarget by a 
constant p . The constant p is also recorded in the form of 
data of 3 bits PI, P2, and P3 in the "Second" byte shown in 
Fig. 12, similarly to the target 7 value. Accordingly, the 
optimum recording power value can be derived by reading out the 
constant p , and then conducting a computation using the read 
constant p and the derived target recording power value Ptarget- 

Meanwhile, where the optical recording medium 10 is an 
once-writable optical recording medium, the microcomputer 100 
calculates respective reproduction signal asymmetries of the 
reproduction test data of Fig. 5, read out in a sequential 
fashion and then subjected to a filtering and a waveform 
shaping in the R/F unit 60, that is, values 0(0 = (Al + 
A2) / (Al - A2) ) . 

Thereafter, the function corresponding to the curve of 
Fig. 13 is filtered using the derived recording power values 
and the derived 0 values respectively associated with those 
recording power values. 

A target recording power value is then acquired from the 
curve derived using a reduced number of samples. Although the 
recording of test data is conducted only about 5 times (for 5 
ATIP fields) less than the 15 recording times in the 
conventional case, there is no adverse effect on the detection 
of a target recording power value with a 0 value included in a 
target range. This is because characteristics approximate to 



linear characteristics are exhibited in the portion of the 
curve of Fig. 13 corresponding to a target range of the /? value 
(-4% to +8%) . This means that the curve estimated using a 
reduced number of samples has, at the linear portion thereof, 
little differences from the curve estimated using a complete 
number of samples. 

After the above mentioned curve is obtained, the 
microcomputer reads out the target 0 value recorded on the 
optical recording medium 10. As shown in Fig. 7, the target 0 
value is recorded in the form of data of 3 bits PI, P2, and P3 
in the "Second" byte (M1:S1:F1 = 001) within the ATIP, that is, 
the time information field, recorded on the optical recording 
medium 10 . 

Where the read 3-bit data (PI, P2, P3) corresponds to 
"000", the microcomputer 100 determines the value to range 
from -4% to +8%. On the other hand, where the read 3 -bit data 
(PI, P2, P3) corresponds to "001", the microcomputer 100 
determines the /? value to range from 0% to +12%. 

After determining the J3 range, the microcomputer 100 
selects one /? value from the determined /? range, as an optimum 
recording power value . 

After determining the optimum recording power value, as 
mentioned above, the microcomputer 100 records again test data 
in fields of the test area following the position, at which the 
recording of test data is completed. That is, the microcomputer 



100 records again test data in the fields of the test area 
corresponding to the remaining 10 ATIPs. 

This recording of test data is conducted using the 
detected recording power value while varying the write 
strategy, fixedly recorded on the optical recording medium 10, 
about 10 times, in accordance with the type or .record speed of 
the optical recording medium 10 (Step S22) . 

The procedure of step S22 will now be described in more 
detail . 

In accordance with the procedure of step S22, the 
microcomputer 100 discriminates the type of the optical 
recording medium 10. 

Where the optical recording medium 10 is an once- writable 
optical recording medium, the pick-up unit 11, which serves to 
record test data, for the same signal, several times while 
varying the level or duration of recording pulses in accordance 
with a varying write strategy. 

On the other hand, where the optical recording medium 10 
is a re-writable optical recording medium, for example, a CD- 
RW, the pick-up unit 11 records test data while varying the 
duration of recording pulses. 

Thus, all write strategies varied from a fixed value are 
stored . 

The recording pulse level having an influence on a medium 
variation of the optical recording medium serves to vary the 
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focusing bias of the pick-up unit 11. Accordingly, an 
equivalent medium variation may be obtained by varying a 
focusing distance. That is, in place of a variation in the peak 
value of recording pulses obtained by varying the optical 
5 power, a variation in the intensity of light at the recording 

point may be carried out by adjusting the distance between the 
optical recording medium and the pick-up unit maintained by the 
focusing servo unit, thereby allowing the laser beam emitted 

3 from the pick-up unit to be focused onto the optical recording 

TO medium in an adjusted area. 

- When the recording of test data onto the test area of the 

[; optical recording medium 10 for the remaining 10 ATIPs using 

* the stored write strategies is completed (Step S30) , the 

1 microcomputer 100 controls the pick-up unit 11 to sequentially 

I 5 read out the test data recorded on the optical recording medium 

;i 10. Subsequently, one of the write strategies exhibiting best 

reproduction characteristics is detected, based on signals read 
out and reproduced (Step S31) . 

For this detection, the 3T signal detector 121 included 
20 in the jitter detecting unit 129 of Fig. 8 detects most 

frequent 3T components from a binary signal outputted from the 
R/F unit 60 when test data is reproduced. The detected signal 
is outputted from the 3T signal detector 121 in the form of a 
signal indicated by in Fig. 14. 

25 The phase difference detector 122 receives the signal, 
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indicated by U (D" in Fig. 14, from the 3T signal detector 121, 
and generates a signal indicated by in Fig. 14 in sync with 

a channel bit clock. The phase difference detector 122 then 
conducts an exclusive ORing operation for the signal (2) with the 
3T signal inputted thereto, thereby outputting a phase 
difference detect signal indicated by in Fig. 14. 

The phase difference detect signal (3) is applied to the 
integrator 123 which, in turn, integrates the phase difference 
detect signal (H) for respective components A and B thereof to 
maintain a predetermined period of time Ti (4T < Ti < 6T) , 
thereby outputting signals respectively indicated by "®" and 
"®"' in Fig. 14. 

The integrated signals are applied to the subtractor 124 
which, in turn, outputs a signal indicative of a difference 
between the integrated signals ® and ©' . This difference 
signal is indicated by in Fig. 14 (© = ® - ®' ) . 

The difference signal outputted from the subtractor 124 
is inputted to the microcomputer 100 which, in turn, 
periodically conducts a sampling operation for the difference 
signal at intervals of the predetermined time T x . The 
microcomputer 100 also determines a jitter associated with each 
sample . 

Where the signal detected by the 3T signal detector 121 
has a length of just 3Ts, there is no temporal difference 
between the leading and trailing edges of the 3T signal 
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synchronizing with the channel bit clock, even though there is 
a phase delay from the 3T signal. In this case, accordingly, 
the two signals A and B outputted from the phase difference 
detector 122 have the same pulse width. As a result, the 
difference signal w bi - a±" indicative of the difference between 
the integrated signals corresponds to "0". Thus, the jitter of 
the currently reproduced signal detected by the microcomputer 
100 corresponds to "0". 

However, where the signal detected by the 3T signal 
detector 121 has a length different from the length of just 
3Ts, there is a temporal difference between the leading and 
trailing edges of the 3T or 4T signal synchronizing with the 
channel bit clock. In this case, accordingly, the two signals A 
and B outputted from the phase difference detector 122 have 
different pulse widths, respectively, as indicated by in 
Fig. 14. As a result, the difference signal w bi - ai" has a 
value other than the value of 0. To this end, the absolute 
values of all difference signals u bi - a ± " are summed to derive 
a sum w ^|^--fl ( .| " . This sum is recognized as the jitter for the 

reproduced signal . 

As described above, the microcomputer 100 sequentially 
reads out and reproduces test data recorded using different 
write strategies while determining respective jitters of 
reproduced signals. Based on the determined jitters, the 
microcomputer 100 determines the write strategy, associated 



with the reproduced signal involving the smallest jitter, to be 

an optimum recording strategy. 

After determining the optimum recording power and the 

optimum write strategy for the optical recording medium 10, 

the microcomputer 100 records data on the optical recording 

medium 10 using the determined optimum recording power and the 

determined optimum write strategy (Step S32) . 

As apparent from the above description, the present 
invention provides an optimal recording apparatus and method 
for optical recording media which are capable of identifying an 
optimum recording power and an optimum write strategy, based on 
the test area of an optical recording medium, thereby allowing 
data to be recorded on the optical recording medium using the 
identified optimum recording power and the identified optimum 
write strategy. Accordingly, it is possible to record data 
under an optimum recording condition capable of minimizing the 
jitters of reproduced signals. Thus, the present invention 
achieves an acquisition of data exhibiting superior 
reproduction characteristics when recorded data is reproduced. 

Although the preferred embodiments of the invention have 
been disclosed for illustrative purposes, those skilled in the 
art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying 
claims . 



WHAT IS CLAIMED IS: 



1. An optimal recording method for optical recording 
media comprising the steps of : 

5 (a) recording optional data, as test data, onto a desired 

area of an optical recording medium while varying respective 
values of at least two factors each having an influence on data 
recording characteristics of the optical recording medium when 

C3 data is recorded on the optical recording medium; 

Jg (b) reproducing the test data respectively recorded at 

the varied values of the factors; and 
^ (c) determining values of the factors involving an 

!L optimum recording condition, based on reproduction 

r: characteristics of the reproduced test data. 

±§ 

%3r 2. The optimal recording method according to claim 1, 

wherein the factor values comprise a recording power value, and 
a characteristic value of recording pulses. 

2 0 3. The optimal recording method according to claim 1, 

further comprising the step of: 

recording input data onto the optical recording medium, 
using the determined factor values involving the optimum 
recording condition. 

25 
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4 . An optimal recording method for optical recording 

media comprising: 

a first test data recording step of recording optional 

data, as test data, onto a portion of a test area in an 

optical recording medium while varying the value of a first 

factor having an influence on data recording characteristics 

of the optical recording medium when data is recorded on the 

optical recording medium; and 

a second test data recording step of recording optional 
data, as test data, onto the remaining portion of the test area 
while varying the value of a second factor having an influence 
on the data recording characteristics of the optical recording 
medium when data is to be recorded on the optical recording 
medium. 

5. The optimal recording method according to claim 4, 
wherein the second recording step comprises the steps of : 

reproducing the test data recorded at the first test data 
recording step, thereby determining the first factor values 
used at the first test data recording step; 

recording test data onto the remaining portion of the test 
area while varying the second factor value at each of the 
determined first factor values . 

6. The optimal recording method according to claim 5, 



further comprising the steps of : 

reproducing the test data recorded at the second test data 
recording step, thereby detecting respective jitters of the 
resultant reproduced signals; and 

determining an optimum one of the second factor values, 
based on the detected j itters . 

7. The optimal recording method according to claim 6, 
wherein the jitter detecting step comprises the steps of: 

extracting a variation in 3T component length from each of 
the reproduced signals; and 

detecting the jitter of the reproduced signal, based on 
the extracted variation. 

8. The optimal recording method according to claim 4, 
wherein the first factor value is associated with an optimum 
recording power. 

9. The optimal recording method according to claim 4, 
wherein the second factor value is associated with 
characteristics of recording pulses. 

10. The optimal recording method according to claim 9, 
wherein when the second factor value is associated with 
characteristics of recording pulses, the variation of the 



second factor value is carried out by varying a level of the 

recording pulses used to record data for the same signal or 

varying a width of the recording pulses used to record data for 
the same signal . 

11. The optimal recording method according to claim 10 , 
wherein the recording pulse level variation is carried out by 
varying a focusing distance between the optical recording 
medium and an optical pick-up used in association with the 
optical recording medium. 

12. An optimal recording method for optical recording 
media comprising the steps of: 

(a) reading out a reference power value recorded on an 
optical recording medium; 

(b) recording optional data, as test data, onto a first 
field of a test area in the optical recording medium while 
varying a recording power value with reference to the read 

reference power; 

(c) reproducing the test data recorded on the first field, 

thereby determining an optimum recording power value, based on 
characteristics of the resultant reproduced signals; 

(d) recording optional data, as test data, onto the test 
area while varying a format of recording signals, using the 
determined optimum recording power value; and 



(e) reproducing the test data, recorded in accordance with 
the varied recording signal format, determining an optimum 
recording strategy based on characteristics of the resultant 
reproduced signals, and storing the optimum recording strategy. 

5 

13 . An optimal recording apparatus for optical recording 
media comprising: 

recording means for recording optional data, as test data, 
onto a test area of an optical recording medium while varying a 
format of recording signals; 
\u reproduction means for reproducing the test data; 

-i" jitter measuring means for measuring respective jitters of 

w reproduced signals outputted from the reproduction means; and 

l~ control means for determining an optimum write strategy, 

';=15 based on the measured jitters. 

14. The optimal recording apparatus according to claim 13, 
wherein the recording means is adapted to adjust a focusing 
distance between the optical recording medium and an optical 

20 pick-up used in association with the optical recording medium. 

15. The optimal recording apparatus according to claim 13, 
further comprising: 

reproduction means for extracting a reference power value 
25 recorded on a predetermined region of the optical recording 
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medium, 

wherein the recording means is adapted to vary the 
recording signal format with reference to the extracted 
reference power value. 

16. The optimal recording apparatus according to claim 13, 
wherein the jitter measuring means comprises: 

detection means for detecting a signal of specific length 
components from each of the reproduced signals, and detecting 
an inter-edge temporal difference of the length component 
signal from a reference signal; 

integration means for deriving respective inter-edge 
temporal difference values at leading and trailing edges of the 
length component signal, based on an output signal from the 
detection means, and outputting the derived values as 
integrated signals, respectively; and 

jitter calculation means for calculating a jitter of the 
reproduced signal, based on a signal indicative of a difference 
between the integrated signals. 

17. A re-writable optical recording medium having a test 
area for recording test data thereon, wherein the test area 
comprises : 

a first field on which a value of a factor having an 
influence on recording characteristics is recorded, as test 
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data, while being varied; and 

at least one second field on which a value of another 
factor having an influence on the recording characteristics is 
recorded, as test data, while being varied. 

5 

18 . The re-writable optical recording medium according to 
claim 17 f wherein the first field is a field on which a 
recording power value is recorded, as test data, while being 

l,j varied, for a detection of an optimum recording power. 

tlO 

19. The re-writable optical recording medium according to 
claim 17, wherein the second field is a field on which a format 

f*5 of recording pulses is recorded, as test data, while being 

r. varied, for a determination of a recording signal format 

f>L5 involving an optimum recoding condition. 
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ABSTRACT OF THE DISCLOSURE 

An optimal recording apparatus and method for optical 
recording media are disclosed which are capable of recording 
data on the optical recording medium under optimum conditions 
in an optical recording/ reproducing apparatus. 

In accordance with the optimal recording apparatus and 
method, a reference power value recorded on an optical 
recording medium is first read out. Test data is then recorded 
onto a first field of a test data in the optical recording 
medium under a condition in which a recording power value is 
varied with reference to the read power value. The test data 
recorded on the first field is subsequently reproduced in order 
to determine an optimum recording power value from the 
reproduced characteristics. Based on the determined optimum 
recording power value, test data is recorded on a second field 
of the test area under a condition in which a format of 
recording signals is varied. The test data recorded on the 
second field is subsequently reproduced in order to determine 
an optimum write strategy. Desired data is then recorded on the 
optical recording medium, using the determined optimum write 
strategy and the determined recording power value. 
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